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Introdm etloo
The purpose o f  th i s  paper Is to explain  the design ,  
con stru ction  and in s t a l la t io n  of a screen d iv id er  In the 
l ib rary  of Montana State University# I t  describes how 
ceramic m ateria ls  were used to so lve  an a rc h ite c tu r a l  
problem In the in te r io r  o f  the building#
A wise O riental i s  reputed to  have sa id ,  "One p icture  
i s  worth a thousand words." Although the pages which 
fo llow  contain  p ic tu res  as w e l l  as words, n either  in th is  
case la  as adequate to convey an appreciation  of tibe 
structure as a look a t  i t  in  p la c e .
Only time and l i f e  can affirm  the v a l id i ty  o f  an 
a r c h ite c tu r a l  work, but in  advance o f these judgements the 
a r t i s t  i s  e n t i t l e d  to s t a t e  the premises upon which he 
b u i l t .
The Problem
The problem was f i r s t  presented to me In an in te r ­
view with Kathleen Campbell* Head Librarian* and Walter 
Hook* Chairman o f  the Art Department of the U n ivers ity .
The l ib rary  has a fro n t  h a l l  running e a s t  and west across  
the e n t ir e  fro n t  of the b u ild in g . Three openings from th is  
h a l l  o f fe r  access to the ground f lo o r  fo y e r .  Behind the 
foyer  i s  a room conta in ing  encyclopedias and other general 
reference  works on "open sh e lves ."  Prom the foyer a 
stairway r i s e s  to the second and third f lo o r s  of the 
b uild ing  which a lso  contains l ib rary  m aterials on "open 
shelves#* The only co n tro l which the lib rary  maintains 
over the m ateria ls  on these shelves i s  a loan desk located  
in the foyer adjacent to the most w ester ly  o f  the three  
openings to the h a l l .  M aterials from the "open shelves"  
on a l l  f lo o r s  were being removed without authority from the 
l ib rary  through the two uncontrolled  openings, e s p e c ia l ly  
the most e a s te r ly  of them, an archway, which was most 
d is ta n t  from the loan desk.
Required was a means of preventing the passage of 
l ib ra ry  m ateria ls  through th is  archway without unduly re ­
s t r i c t i n g  the passage of l ig h t  and air*
X suggested the p o s s i b i l i t y  of constructing  a d iv id ing  
screen of ceramic m ater ia l.  A fter some further d iscu ssions
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M s8 Campbell accepted the proposal of a ceramic screen and 
authorized the s ta r t  of the p r o je c t ,  (See l e t t e r  •  Figure 1) 
From what has been said  i t  can be understood that 
the p ro jec t  from i t s  inception  was subject to severa l  
determ inatives , îh e  o v er a ll  dimensions were se t  by the 
s iz e  of the archway i t s e l f .  The requirement that the 
passage o f  l ig h t  and a ir  not be unduly r e s tr ic te d  d icta ted  
the use o f  an openwork screen . The dimensions o f  the 
openings in  the screen  were to some extent lim ited  by the 
requirement that they not be large enough to permit the 
passage of lib rary  m ateria ls  through them* F in a lly  the 
a rch itectu re  of the b u ild in g  demanded something not abusive 
to i t#
June 17, 1959
c c
ilr. Walter Hook, Chairman
Art Department
I'lontana S tate  U niversity
Dear Walter:
This nemorai-dum confirms rriy conversation with you th is  
Spring regarding tiie in s t a l la t io n  of a Seramlc Screen in
'th ilr* 
problem
•hat
the far  east  archway of the Libroi'y 
i ir ieger and I explained to you, the 
of control on the main f lo o r  of the 
both mr. Arieger and 1 had in mind,
a r t i s t i c  g r i l l  work in th is  archway
a t tr a c t iv e  and a r t i s t i c ,  and at the 
the problem of lib rary  c o n tr o l .  To
between the t i l e s  in  the screen should be small enough 
that lib rary  m aterials could not be placed through fee
work in to  the corridor lead ing  to the east  entrance of
Library b u ild in g .  To have large open work between the 
would d efeat the purpose of the screen as the ultim ate
at the other arches of the lobby 
fa cu lty  must pass by the loan Desk.
i s  to have contro l doors 
so that a l l  students and
lobby. As boi 
Library has a 
Library building, 
as you know, was an 
which would be both 
same time help to meet 
th is  end, the open work
so
open 
the 
t i l e s  
plan
Sincerely  yours.
(s)  iCathleen Campbell 
Librarian
KC:fsb
Figure 1
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The Screen
The eonatruction  o f  the screen i s  unique in  that i t  
e n t a i l s  an experimental a p p lica t io n  of ceramics with a 
stru ctu ra l concept* The production involved hand build ing  
s ix tee n  rectangular s lab -con structed  screen t i l e s  1 * x 2 ** 
Each block was b u i l t  in  a wooden j i g  so as to secure unifozmi 
e x te r io r  dimensions* The random in te r io r  design of each 
blook which resembles f i l i g r e e  was put in  p lace a f te r  a 
"ceraeiio frame” had been fashioned in  the j i g .  The fo r ty -  
e ig h t  molding t i l e s  which surround the screen t i l e s  were 
pressed in to  a negative p la s te r  mold 1* x 9” * The co lor  
on the screen block fa c in g s  i s  o l iv e  green while the co lor  
on the exposed surfaces between the facings and the molding 
i s  darker green. The screen and molding t i l e s  were f ir e d  at 
the U n ivers ity  p ottery  and then taken to the lib rary  where 
they were s e t  in to  the arch and mortared*
S e le c tio n  and T esting  of M aterials
Ceramic m ateria l was s e le c te d  for  the construction  of  
th is  screen because i t  i s  durable and v e r s a t i l e .  Clay 
p ossesses  many d esirab le  q u a l i t ie s }  i t  may be economically  
made in to  an end less v a r ie ty  of forms; i t  i s  enduring 
and su c c e s s fu l ly  r e s i s t s  the ravages of water and f i r e ,  
and i t  i s  l ig h t  and strong .
The c h a r a c te r is t ic s  p ecu liar  to ceramics and the 
extreme d i f f i c u l t i e s  encountered in  the vagaries of c lay  
before i t  i s  f i n a l l y  conquered and forever f ixed  by f i r e  
hardly can be understood by anyone who has not worked with  
i t .  Seldom can a c la y  be used as i t  i s  dug from the ground 
for  i t  u su a lly  contains varying amounts of p a r t ia l ly  d i s in t e ­
grated rock, f l i n t  pebbles, sand and q u a n tit ie s  of organic 
matter. &ven when a pure bed i s  found, such as that at 
the a irp ort west o f  M issoula, chances are that poor f i r in g  
c h a r a c te r is t ic s  w i l l  r e s t r i c t  i t s  use unless they are 
compensated by the addition  of commercial c la y s .  Tests 
were made in connection with th is  project to obtain an 
in exp en sive , su ita b le  c lay  body that would f i t  th is  type 
of scu lp tu ra l and s tru c tu r a l d esign .
Before t e s t in g  i t  i s  necessary to be cognizant of 
the c h a r a c te r is t ic s  which a good c lay  body should p o ssess .  
P la s t i c i t y  i s  of primary Importance for  upon i t  depends
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the a b i l i t y  o f  the ©lay to r e ta in  i t s  shape when wet.
Another property o f  good e lay  Is  p o ro s ity .  An 
e x c e s s iv e ly  p la s t lo  c lay  body may be too t ig h t ly  compacted 
to allow the water to evaporate and the c lay  w i l l  crack 
during the drying period#
V it r i f i c a t io n  a t a desired  temperature Is another 
important t e s t  o f  a good c lay  body, the c lay  must mature 
at  the same temperature the g la ze  m elts .
Clay shrinks as i t  dries  and again when i t  i s  f ir e d .  
Although the amount o f shrinkage in d ica tes  nothing about 
the q u a lity  o f  the c la y ,  i t  i s  ia^ortant to know how much 
i t  i s  going to shrink i f  the product must conform to 
s p e c i f i c  dimensions. I f  th is  i s  the c a se ,  t e s t s  must be 
made to determine the shrinkage f a c to r .
For th is  p ro jec t  s ix  c lay  bodies were te sted  fo r  
physical p rop erties  and shrinkage* (See Figure 2 . )
Clay body number four in  the t e s t  s e r ie s  was chosen 
because i t  was found to  possess b e t te r  drying q u a l i t ie s  
combined with greater dry strength  than any o f  the other  
c la y s  t e s t e d .  Because of th is  p ro ject  the f in ished  t i l e s  
had to conform to s p e c i f i c  dimensions, i t  was ab so lu te ly  
e s s e n t ia l  to compute shrinkage. The shrinkage fa c to r  was 
determined by s tr ik in g  a ten inch l in e  on a wet t e s t  t i l e  
and measuring the l in e  a f t e r  the t i l e  had been g laze f ir e d ,
1  â  1  à  i  &
Denver P ire Clay i|.0 30 30 30 10 60
Local Airport Z$ 35 60 50 80 100
# 0  Groglte 30 32 10 20 10 kO
Feldspar 05 05 <$ 05 05 20
Figure 2 
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(Se© Figure 3») The l in e  was foand to measure 9 1/4*'* The 
formula s e t  up to produce the shrinkage fa c to r  was:
9 .25  X = 10
X 2 1,06 s  Shrinkage Factor
The dimensions of the arch were found to be 110" in 
height and 56" in width,  ̂ I t  was decided that the f in ish ed  
t i l e s  should be in depth. The measures of wet clay which 
would f in i s h  to the desired  dimensions were computed as 
fo llow s :
1.08 X 56" :  60.46"
1.08 X 110" = 116.80"
1.08 X 4" = 4.32"
The t o ta l  volume of wet c lay  required for  the project  
was determined as fo l lo w s :
60.48" X 118.80" X 4*32" = 31039.30 ou. in .
^The curvature at the t ip  of the arch was not c r i t i c a l  and 
was ignored fo r  the purposes of these c a lc u la t io n s .
Green Length Fired Length
LooaI Airport Local Airport
1 10** 9 lA**
2 10** 9 1/ 16"
3 10" 9"
k 10" 9 1/8"
5 10" 8 3/i «̂
6 10" 9 3/16"
Figure 3
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Determ ination of the Volume
To determine the to ta l  amount of each ingredient to be 
used a batch of the se le c te d  clay body was mixed using  
the fo llow in g  q u a n t i t i e s î
Denver Fire Clay •  6 lb s .
Local Airport * 10 lb s .
Grog -  lb s .
S i l i c a  -  .OS lb s .
The batch was formed into a brick 10.5" x 6" x 5" and the 
volume of the brick  computed to be 315 ou .in .  The amounts 
of each ingred ient to be used in mixing the clay for  the
p roject were then computed as fo l lo w s i
6 X Denver Fire Clay
j u  -----------
315 DFC -  186235.60
ÛPG :  591 lb s .
10 X Local Airport
“t f e  3 Ï03? . j 0
315 l a  : 3 1 0393 .00
LA = 912 lb s .
11
12
« 124157.20
0 * 394 lb#.
"ilr *
31SS :  1551.965
s  = 5 ibm.
A ll  the IngredieBte were dry mixed in  a mixer and water 
added. The wet e la y  was covered with p la e t ie  and aged fo r  
two week# before oonstruotlon  wae began.
Technique Used for M aking the Screen Blocks
Because I t  was im possib le  to render a ceramic structure  
of the s iz e  of th is  screen in to  one p ie c e ,  i t  was executed  
in s ix teen  p a r ts .  The parts or t i l e s  were formed separately  
in a wooden j i g  with in s id e  dimensions of 13” x 26” , These 
dimensions considered the shrinkage factor  so the f in ish ed  
t i l e s  were 12” x  2ip” , The j ig  was designed for  easy removal 
from the t i l e s ,  (See Figure !p,)
F ir s t  four s lab s  were in ser ted  along each s id e  of the 
j ig  and bonded together at the corners so as to  form a 
"ceramic frame," (See Figures 6,  & 7») Additional s la b s ,  
bent and shaped so as to crea te  a f i l i g r e e  design , were 
then se t  in  p lace w ithin  the ceramic frame and attached  
to i t ,  (See Figures 8 & 9 , )  A fter the p iece was completed 
the j i g  was removed and the c lay  s e t  out to dry. (See 
Figure 1 0 ,)
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Figure 5
15
Figure 6
16
Figure 7
17
Figure 6
18
Figure 9
19
Figure 10
20
Teehnique Used fo r  Making the Molding T ile s
The molding or framing t i l e s  were formed in a simple 
p la s te r  press mold# The mold was made by ea stin g  p la s te r  
aroand a model block fashioned  from clay# When the p la s te r  
had d ried , the c lay  block was removed# (See Figure 11*) 
le ch  of the l|.8 molding or framing t i l e s  was fashioned by 
p ressin g  ceramic m ateria l in to  the p la s te r  mold* (See 
Figures 12, 13 & Ik») The p la s te r  absorbed enough water 
from the su rface o f the c la y  to break the bond between 
mold and t i l e  so that when the c lay  had se t  s u f f ic ie n t ly  
to re ta in  i t s  shape i t  could be extracted  simply by in*  
v er tin g  the mold. A fter removal from the mold the blocks 
were s e t  out on f la t  su rfaces where the drying process was 
completed# (See Figure 15*)
21
' ? ■ t. » .I#-' J;V Jr*'
^^gUi»e 2J,
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Figure 12
23
Figure 13
2k
Figure II4.
2 5
Figure 15
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Blfque Plr#
When a l l  the aoreea and molding t lle a  were dry# they 
were plaoed Into the k iln  and fired  to oone 06 aooordlng 
to the following f ir in g  ohartt
Time
Prim
Burner
Center
Burner Damper#
Water Smoked Ifô hoore 
Damper# open 
Door open 
1" on prim
8  too A.M. 2 oone Closed Ir
9*00 A.M. 3 n #
10*00 A.M. k N n
11*00 A.M. 5 n n
12*00 Boon 6 H n
3*00 P.M. 7 n *
I4.1OO P.M. 8 n #
5*00 P.M. 9 « Ol8#ed to
9*00 P.M. Cone /0 6  over.
w/lo 2" 
gmi o ff
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Color feeto
2ËQgobe wao used to color and decorate the t i le s  
because of I ts  easy application , a b ility  to hold during 
f ir in g  without running and blending into adjoining colors 
and I ts  q u a lit ie s  of hardness and smoothness. The engobe 
formula used wasi^
Kaolin •  5*0
Ball Clay •  15.0
Cal, Kaolin •  20.0
Leedless F rit -  15*0
Talc -  15.0
F lin t -  20.0
Zircopax •  5*0
Borax -  5 .0
This formula was sp e c if ic a lly  designed to be applied over
bisqued ware.
Engobe is  a clay In liqu id  suspension which Is applied to 
a raw body to either change the color or to give a harder, 
smoother surface.
3
Dan Rhodes. Clay and Glazes for the Potter, Now York* 
Greenburg, 195t, P* W*
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Many eolor teste  were made# Frost them two eolora 
were selected  * an o liv e  green obtained by adding two 
percent Iron oxide to the engobe and a darker green 
obtained by adding s ix  percent Iron oxide# %e o live  
green was used on the screen t i l e  facings and the darker 
green on the exposed surface between the facings and the 
molding. The engobes were applied with a spray gun.
The screen and molding t i l e s  were then sprayed with a cone 
(% clear g laze. The glaze formula was*
White Wad -  1950.0 gr.
Corn Wall stone •  %50#0 gr#
S ilic a  •  600.0 gr.
The Gl&ze F ire
After a l l  the t i l e s  were glazed they were stacked in  
the k iln  and fired  to cone 02 according to the following  
f ir in g  chart ;
Cone /  02 Tim# Prim Center Dmmarm
7*00 A.M. I* lone Clamed &
8*00 A.M. 2“ M
9*00 A.M. 3" n
10*00 A.M. 4» #
11*00 A.M. 5*» m
12*00 Moon 6" m
1*00 P.M. T n
3*00 P.M. ge #
4*00 P.M. 9" a Open 2̂
9*00 P.M. 0/02 aver
9*00 P.M. Baok to
7*00 A.M. o ff Kiln was banked and cooled 
slow ly. Opened 8*00 kext morning
Bote* Good r e su lts , good color
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I n s ta lla t io n
A fter the t i l e s  were glazed they were taken to the  
library» F ir s t  the bottom molding t i l e s  were layed 
across the f lo o r  of the archway and mortared together*  
Then the f i r s t  v e r t ic a l  moldings were se t  in mortar and 
attached to the aides o f the archway with metal janchors. 
The f i r s t  course of screen t i l e s  then was layed on top 
o f the bottom molding t i l e s  and rein forced  with wire mesh* 
Course was layed on course in  the manner o f masonry 
con stru ction  u n t i l  the screen was com pletely in s ta lle d *
31
A ppraisal o f the P roject
With architectural sculpture which Is an integral 
part of a building problems of space, surroundings, purpose, 
sca le , harmony and rapport with the exant architecture 
must be considered* With sculpture lig h t is  a l l  important* 
The orientation of the s i t e ,  the amount of l ig h t , i t s  angle 
of incidence and i t s  d istribution  a l l  have an influence 
on the sculptor and his work. (See Figures 16 & 17*) Work­
ing indoors the sculptor rarely finds d irect sunlight and 
must, therefore, make the beat of diffused lig h t or consider 
the use of a r t i f ic ia l  light* Usually th is contends against 
massive sculpture and d icta tes the d elica te  and detailed*
When the work i s  to be located in a public building and is  
going to occupy as large an area as does th is screen, I 
fe e l  that the sculpture can be bold and dynamic* Accord­
ing to these c r ite r ia  I f e e l  that this project is  a success*
The execution of th is work has confirmed a conviction  
I have long held that decorative ceramic materials may 
have many more structural applications than are generally 
realized* To the best of knowledge the application  
made of the ceramic materials in th is project i s  en tirely  
unique* I hope that the idea of a ceramic screen constructed 
in large block units w ill have a future, and I can
32
Figure 16
33
Figure 17
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v is u a liz e  the la d u s tr ia l  u t i l iz a t io n  o f s im ila r  technique# 
oombined with ex tru siv e  prosesaea to produce large u n it  
t i l e s  fo r  facades» sta in ed  g la ss  window fram es, ex ter io r  
and fr e e  standing w alls and stru ctu ra l supports of many 
kind s.
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